The adrenal secretion of
Induction of anaphylactic shock in the dog,which is known to release histamine into the blood stream (CODE,1939; CSABA et al.,1963) ,has been shown to markedly increase the adrenal 17-hydroxycorticosteroid secretion (SUZUKT et al.,1966) .However,less information is available about the effect of anaphylactic shock on the adrenal secretion of aldosterone and about the factors which influence the adrenocortical secretory response to anaphylactic shock.
In our recent study a marked increase in aldosterone secretion in the dog in response to intravenous injection of histamine was demonstrated,a response not abolished,though partially depressed,by hypophysectomy plus bilateral ne-T.SUZUKI phrectomy and not mediated by changes in plasma concentrations of potassium and sodium .This finding suggests that histamine stimulates the adrenal secretion of aldosterone in the dog by direct action on the adrenal cortex or via some unknown factors other than major regulators of aldosterone secretion,i.e.,renin-angiotensin system(kidney),ACTH,plasma potassium and plasma sodium.In the present study,we have attempted to evaluate directly the adrenal secretion of aldosterone,corticosterone and cortisol in response to anaphylactic shock in intact and hypophysectomized-nephrectomized dogs.
METHODS
Thirteen adult male mongrel dogs ranging in weight from 8.1 to 15.4kg were subcutaneously injected with horse serum(0.5ml/kg,Gibco)24-30 days before the experiment.On the following day,the same amount of horse serum was injected intravenously.On the day before the experiment on hypophysectomizednephrectomized dogs,the animals were anesthetized with pentobarbital sodium (25mg/kg,intravenously)and were cannulated to the left lumboadrenal vein through the left retroperitoneal lumbar route by the technique of SATAKE et al. (1927) as modified by SUZUKI et al.(1959) .The hypophyses of dogs were exposed by transbuccal approach and nephrectomized on the right side through the retroperitoneal lumbar route.On the day of the experiment,the dogs re-anesthetized with pentobarbital sodium were hypophysectomized transbuccally and were nephrectomized on the left side through the retroperitoneal lumbar route.The experiment started at least 3hr after the end of hypophysectomy and nephrectomy. Intact dogs were also cannulated to the left lumboadrenal vein in the same manner as hypophysectomized-nephrectomized dogs on the day before the experiment and were re-anesthetized with pentobarbital sodium on the day of the experiment. After intravenous injection of 2,000U heparin,a catheter was inserted into the femoral artery of both dogs and was connected with a Statham arterial pressure transducer to monitor arterial blood pressure.Tracheotomy was also performed in both dogs.Artificial respiration using a Harvard respirator pump started through a tracheal cannula when respiration became irregular and laboured in anaphylactic shock.Horse serum diluted 1:1 with isotonic saline solution was injected intravenously at a speed of 2ml/min until the arterial blood pressure began to fall.Adrenal venous blood samples(2-3ml)were collected 10min before,and 5,10,20,40 and 60min after the start of horse serum injection. Seventy minutes after the injection of horse serum,ACTH(100mU/kg,Armour Pharmaceutical Co.)was infused intravenously over 5min.Adrenal venous samples were collected 10 and 20min after the onset of ACTH infusion.The adrenal venous blood was collected in a prechilled tube and centrifuged.AIdosterone in samples of adrenal venous plasma was,after solvent extraction and preliminary purification by column chromatography,purified by paper chro-matography and measured by radioimmunoassay using the slightly modified method of MAYES et al.(1970) .The radioimmunoassay was performed using an aldosterone radioimmunoassay kit from Sorin Biomedica.All the procedures used have been detailed previously .Analyses of corticosterone and cortisol in samples of adrenal venous plasma were performed by the 
RESULTS

Aldosterone secretion
The secretion rates of aldosterone in response to anaphylactic shock in intact and hypophysectomized-nephrectomized dogs are presented in Table 1 .In intact dogs the secretion rate of aldosterone increased markedly after the injection of horse serum and did not return to the basal level by 60min.In hypophysectomized-nephrectomized dogs,whose basal secretion rate of aldosterone before the injection of horse serum was much lower than that in intact dogs,the secretion rate of aldosterone increased markedly at 10 and 20min after the injection of horse serum and returned to the basal level by 60min.In hypophysectomizednephrectomized dogs,the secretion rate of aldosterone increased markedly after the infusion of ACTH and the maximal increment above the basal after the injection of horse serum was 36.6% that after the infusion of ACTH.
Corticosterone and cortisol secretion The secretion rates of adrenal corticosterone and cortisol in response to anaphylactic shock in intact and hypophysectomized-nephrectomized dogs are presented in Table 2 .In intact dogs,the secretion rates of corticosterone and cortisol increased markedly after the injection of horse serum and did not return to the basal level by 60 min.In hypophysectomized-nephrectomized dogs,the corticosterone and cortisol also increased significantly after the injection of horse serum but to a much lesser extent than in intact dogs;the maximal increments above basal corticosterone and cortisol were only 2.8 and 3.4 % those after the infusion of ACTH. arterial side of the systemic circulation (VANE,1969) .The plasma histamine level of the sensitized dogs dramatically increased during anaphylactic shock,as compared with the basal value,in some cases to as high as 160-to 180-fold the initial value (CSABA et al.,1963) .A marked increase in aldosterone secretion in response to histamine was shown in hypophysectomized-nephrectomized dogs,without any significant changes in plasma concentrations of potassium and sodium (AI-KAWA et al.,1979) .Thus,it would seem that blood histamine during anaphylactic shock has a direct effect on the adrenal cortex in stimulating adrenal secretion of aldosterone in hypophysectomized-nephrectomized dogs.
In the present study,a small but significant increase in the adrenal secretion of corticosterone and cortisol during anaphylactic shock was observed in hypophysectomized-nephrectomized dogs,while marked increases in the same were observed in intact dogs.In the previous studies,the responses in the secretion of corticosterone and cortisol to histamine in hypophysectomized dogs and hypophysectomized-nephrectomized dogs have been found to be much smaller than those in intact dogs AIKAWA et al.,1979) .Recently,a direct effect of histamine on the secretion of corticosterone and cortisol from the adrenal gland was verified by experiments in vitro using dispersed dog adrenal cells (HIRosE et al.,1978 .These results suggest the possibility that the adrenal secretion of corticosterone and cortisol in response to anaphylactic shock is due mainly to ACTH, and only in a small part to a direct effect of histamine.
It has been shown that infusion of horse serum into the inflow circuit of the perfused adrenal gland results in a slight increase in corticosterone secretion and a decrease in cortisol secretion in sensitized but not in non-sensitized dogs (TOMILETS,1969) .Therefore,an appropriate area for future inquiry would be whether or not factors liberated from adrenal tissues themselves by anaphylaxis contribute to the stimulation of adrenal aldosterone secretion.
The present experiments suggest that the adrenal secretion of aldosterone in response to anaphylactic shock in hypophysectomized-nephrectomized dogs due mainly to a direct effect of histamine or occurs via some unknown factors,and only in a small part to an increase in plasma potassium concentration.
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